Constitutive endocytosis and recycling of the neuronal glutamate transporter, excitatory amino acid carrier 1.
The neuronal glutamate transporter, excitatory amino acid carrier 1 (EAAC1), has a diverse array of physiologic and metabolic functions. There is evidence that there is a relatively large intracellular pool of EAAC1 both in vivo and in vitro, that EAAC1 cycles on and off the plasma membrane, and that EAAC1 cell surface expression can be rapidly regulated by intracellular signals. Despite the possible relevance of EAAC1 trafficking to both physiologic and pathologic processes, the cellular machinery involved has not been defined. In the present study, we found that agents that disrupt clathrin-dependent endocytosis or plasma membrane cholesterol increased steady-state levels of biotinylated EAAC1 in C6 glioma cells and primary neuronal cultures. Acute depletion of cholesterol increased the V(max) for EAAC1-mediated activity and had no effect on Na(+)-dependent glycine transport in the same system. These agents also impaired endocytosis as measured using a reversible biotinylating reagent. Co-expression with dominant-negative variants of dynamin or the clathrin adaptor, epidermal growth factor receptor pathway substrate clone 15, increased the steady-state levels of biotinylated myc-EAAC1. EAAC1 immunoreactivity was found in a subcellular fraction enriched in early endosome antigen 1 (EEA1) isolated by differential centrifugation and partially co-localized with EEA1. Co-expression of a dominant-negative variant of Rab11 (Rab11 S25N) reduced steady-state levels of biotinylated myc-EAAC1 and slowed constitutive delivery of myc-EAAC1 to the plasma membrane. Together, these observations suggest that EAAC1 is constitutively internalized via a clathrin- and dynamin-dependent pathway into early endosomes and that EAAC1 is trafficked back to the cell surface via the endocytic recycling compartment in a Rab11-dependent mechanism. As one defines the machinery required for constitutive trafficking of EAAC1, it may be possible to determine how intracellular signals regulate EAAC1 cell surface expression.